Little is known of any relationship that might exist between immunoglobulins on the one hand and mucous membranes and exocrine secretions on the other. Exocrine secretions varywidelyin complexitydependingon thesource. Even uncomplicated seromucous secretions arise from different cell types and glands, and contain, in addition to the major mucus glycoprotein fractions and IgA (immunoglobulin A), a large number of other constituents including most of the serum proteins.
The most important constituent of mucus is a high-molecular-weight glycoprotein, and this is responsible for the physicochemical properties of the material. It has a characteristic amino acid and carbohydrate composition. Thus it contains relatively large amounts of proline and the hydroxy amino acids, serine and threonine, but is deficient in aromatic and sulphur-containing amino acids. The native glycoprotein has a molecular weight of several million, and more than one-half of this is contributed by carbohydrate. As the oligosaccharide units have an average size of only eight to ten monosaccharide residues, this means that the glycoprotein contains many thousands of oligosaccharide units closely packed along the polypeptide chain. Such a n arrangement renders the material resistant to denaturation aild to proteolysis, ideal properties to fulfil the role of niucosal protection and lubrication, particularly in the gastrointestinal tract. The oligosaccharide units are 0-glycosidically linked from N-acetylgalactosamine to the hydroxyl groups of either serine or threonine. In addition to the linkage sugar, the average oligosaccharide unit contains one or two residues of fucose, three or four of galactose, three or four of N-acetylglucosamine and none or one residue of N-acetylneuraminic acid.
The most likely ways in which secretory IgA could be bound to mucus glycoproteins are by hydrogen-bonding or by disulphide linkages. There is some evidence that IgA, in common with certain other serum proteins, may be covalently linked to the mucus glycoprotein molecule (Roberts, 1974 (Roberts, , 1976 . If this finding is confirmed, it will have important implications for the role and function of antibodies in mucus secretions.
The evidence for non-covalent association between immunoglobulins and mucus is more difficult to obtain. There is no doubt that in most sputum samples extensive washing does not remove all the associated protein. This 'trapped' protein is likely to be non-covalently bonded because it is released only by disrupting the gel structure with, for example, 6~-u r e a (Roberts, 1976) . In some sputum samples the released protein is almost pure IgA (J. M. Creeth, personal communication).
It is also of considerable theoretical interest that the hinge region of IgAl ( Thr-Pro-Pro-Thr-Pro-Ser-Pro-Ser-Cys-Cys- whereas the complex units contains in addition fucose, galactose and N-acetylneuraminic acid. The hinge sequence in IgAl is remarkably similar in both amino acid and carbohydrate properties to a portion of mucus glycoprotein. This finding may therefore be significant, namely that one of the immunoglobulin subclasses present in exocrine secretions possesses a mucus-like stretch. Perhaps this stretch confers mucus properties on the immunoglobulin, i.e. the ability to reversibly attach to mucous membranes or to mucus glycoprotein molecules. This bound antibody would therefore be functionally distinct from the other subclass, IgA2, in which this sequence is deleted. It is known that the large lymphoid blast cells (immunoblasts) that are present in the intestinal lymph of rats enter the blood circulation and then 'home' back to the lamina propria of the small gut and transform into plasma cells (Gowans & Knight, 1964; Griscelli et al., 1969; Hall & Smith, 1970; Hall et al., 1972) . The 'homing' mechanism is unknown; a chemotactic effect related to the immunological affinity of the immunoblasts for dietary or microbial antigens in the gut seems unlikely because the phenomenon occurs in antigen-free systems (Halstead & Hall, 1972; Moore & Hall, 1972) . Thus the migration of immunoblasts, like that of small lymphocytes (Pearson et af., 1976), is probably intrinsic and not 'antigen-driven'. However, the situation is complicated. Even the cells in pure intestinal lymph may have come from either the mesenteric nodes or the lymphoid tissue in the lamina propria of the gut wall. The small lymphocytes are recirculating cells that enter the lymph from the blood by extravasating through post-capillary venules in lymphoid tissue. The immunoblasts are generated locally by transformation of small lymphocytes induced by the continual antigenic stimuli from the gut.
More recently we have been able to collect immunoblasts from afferent and efferent mesenteric lymph of unanaesthetized sheep. The blasts were labelled in vitro with 2-deo~y-5-[~*~I]iodouridine washed and returned by intravenous injection ; 20 h later the sheep were killed and the tissue distribution of the blasts was determined by liquidscintillation counting (Hopkins & Hall, 1976; Hall et al., 1977) . The results were compared with those obtained after lymph-borne immunoblasts from peripheral somatic lymph nodes had been injected. The salient finding was that 30% of immunoblasts from mesenteric lymph went to the small gut, compared with less than 1 % of the immunoblasts from peripheral somatic lymph nodes. The latter went mainly to the spleen, lungs and other peripheral somatic lymph nodes. When the surgical procedures were arranged so that the mesenteric lymph was collected from restricted lengths of small gut, the immunoblasts became uniformly distributed along the entire length of the small gut. Also, when killed bacteria were injected locally into the gut wall, the specific immunoblasts that were released later into the lymph showed no tendency to localize at the site of the initial injection of antigen. Similarly, lymph-borne immunoblasts showed the usual patterns of distribution when injected into allogeneic foetal recipients in a sterile environment in utero, where the small gut contains no antigens.
These results show that lymph-borne immunoblasts that are generated in the gutassociated lymphoid tissue differ from those produced in other lymphoid tissue by the ability to home back to the small gut, and that the homing mechanism does not require the presence of antigen.
